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[Utility model registration claim] 

[Claim 1] The lighting system for test equipment equipped with the following element 

a. The flat base which has in the center opening which opens the visual field of a checking camera. 

b. Two or more 1st emitters set up so that it might point to the subject of examination to which it is 
arranged at the peripheiy section of said base, and each optical axis exists on extension of said 
opening. 

c. Two or more 2nd illuminants set up so that it might be arranged inside said 1st illuminant and each 
optical axis might point to a base core. 

d. The mirror side which it is prepared [ side ] in the outside of said opening and changes the Ught 
from said 2nd emitter in the direction of a subject of examination. 

e. The half mirror which it is prepared [ half mirror ] between opening and said checking camera, 
and carries out incidence of the image to be examined to a checking camera. 

f. The 3rd emitter which irradiates light and gives the overhead light of a checking camera and the 
same axle to said half mirror to a subject of examination. 

[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 3/2/2005 



CLAIMS 



rage i or z 



* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the lighting system combined with the checking camera which catches an 

image to be examined. 

[0002] 

[Description of the Prior Art] 

The technique of inspecting by catching an image to be examined with a camera is extensively used 
by current. There are many the examples of use especially at an electronic-circuitry substrate 
production process. In such inspection technique, a lighting system influences the image recognition 
engine perfomiance. From a recognition rate changing with directions of light, with the lighting 
system put in practical use, an emitter is arranged in various locations and switch use (or coincidence 
use) is carried out according to a subject of examination in many cases. The example can be seen to 
IP,64-20402,A, JP,2-268260,A, IP, 4- 166709, A, etc. 
[0003] 

[Problem(s) to be Solved by the Device] 

From the relation of a focal distance, a large distance of a checking camera and a subject of 
examination may be unable to be taken. In spite of such spatial constraint, it is going to offer the 
equipment which can illuminate a subject of examination in the various modes. 
[0004] 

[Means for Solving the Problem] 

About this design, the flat base which has opening in the center is equipped with two kinds of 
emitters. The 1 is two or more 1st emitters arranged at the periphery section of the base, and the 
optical axis points to a subject of examination. The 2 is two or more 2nd illuminants arranged inside 
the 1st illuminant, and the optical axis points to a base core. The light from this 2nd emitter is 
changed in the direction of a subject of examination by the mirror side of the outside of opening. A 
half mirror is placed between opening and a checking camera, and the light of the 3rd emitter is 
irradiated at this half mirror. 
[0005] 
[Function] 

The light from the 1st and 2nd emitter hits a subject of examination from a respectively different 

include angle. It is reflected by the half mirror and the light from the 3rd emitter hits [ of a checking 

camera ] a subject of examination from an optical axis. The light reflected by the subject of 

examination goes into a checking camera through a half mirror. 

[0006] 

[Example] 

One example is explained based on drawing. 1 is the subject of examination supported horizontally, 
and assumes the electronic-circuitry substrate here. 2 is a checking camera arranged on a subject of 
examination. 

A lighting system 10 is fixed to the lens cylinder 3 of the checking camera 2. 
[0007] 

A lighting system 10 is equipped with the block 1 1 which receives the lens cylinder 3 and is fixed, 
and the base 12 connected with the block 1 1 . The base 12 is carrying out the flat disk configuration, 
and has in the center the circular opening 13 which opens the visual field of the checking camera 2. 
[0008] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2/2005 



Page 2 ot 2 



In the periphery section of *J|HJ 12, two or more 1st emitter 14 which c^B|Bts of light emitting 
diode is arranged annularly.^^i optical axis of the 1st emitter 14 points^Bme part included in the 
inspection visual field of a subject of examination 1. Inside the 1st emitter 14, two or more 2nd 
emitters 15 which consist of light emitting diode are arranged annularly. The optical axis of the 2nd 
illuminant 15 points to the core of the base 12 instead of a subject of examination 1 . The mirror side 
16 which is annular and inclined is established in the outside of opening 13, and this mirror side 16 
changes the light from the 2nd emitter 15 in the direction of a subject of examination 1. 
[0009] 

Between opening 13 and the checking camera 2, a half mirror 17 is arranged at the include angle of 
45 degrees. The image of a subject of examination 1 will be incorporated by the checking camera 2 
through a half mirror 17. The mirror arranged at the include angle of 45 degrees as face to face [ 18 ] 
as a half mirror 17 and 19 are the 3rd emitter arranged on a mirror 18. The 3rd emitter 19 consists of 
high brightness type light emitting diode. 
[0010] 

The 1st, 2nd, and 3rd emitter 14, 15, and 19 mixes together and uses the light emitting diode of 

various kinds of colors if needed. 20 is the control unit of a lighting system 10. 

[0011] 

Actuation of the above-mentioned equipment is as follows. If the light is switched on to the 1st 
emitter 14, the light from there will illuminate a subject of examination 1 from across. If the Ught is 
switched on to the 2nd emitter 1 5, it will be reflected in respect of [ 16 ] a mirror, and the light from 
there will illuminate a subject of examination 1 from the include angle more near a perpendicular. If 
the light is switched on to the 3rd emitter 19, it will be reflected by the mirror 18 and the half mirror 
17, and the light from there will serve as epi-illumination which illuminates a subject of examination 
1 right above, i.e., from [ of the checking camera 2 ] an opitical axis. A control unit 20 is 
independent, combines three kinds of emitters [ two kinds of ] at a time, or three-kind coincidence is 
made to turn it on. That is, seven kinds of lighting modes are possible in all. The program defined 
beforehand performs selection in lighting mode. It is possible to feed back an image recognition 
result and to also make the optimal mode choose immediately. 
[0012] 

[Effect of the Device] 

Although vertical illumination is obtained for the slanting lighting from the include angle which 
changes with the 1st emitter and 2nd emitters with the 3rd emitter and a half mirror about this 
design, respectively, it is the sake of a half mirror. Since it considers as the arrangement the slanting 
arrangement which takes thickness was stopped about the 2nd illuminant put on the location which is 
spatially hard-pressed, and it turned [ arrangement ] to the base core, the light is reflected in respect 
of a mirror and it was made to hit against a subject of examination, it was able to consider as the 
compact configuration which saved thickness as a whole. 
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TECHNICAL FIELD 
[Industrial Application] 

This design is related with the lighting system combined with the checking camera which catches an 

image to be examined. 

[0002] 
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PRIOR ART 



[Description of the Prior Art] 

The technique of inspecting by catching an image to be examined with a camera is extensively used 
by current. There are many the examples of use especially at an electronic-circuitry substrate 
production process. In such inspection technique, a lighting system influences the image recognition 
engine performance. From a recognition rate changing with directions of light, with the lighting 
system put in practical use, an emitter is arranged in various locations and switch use (or coincidence 
use) is carried out according to a subject of examination in many cases. The example can be seen to 
JP,64-20402,A, JP,2-268260,A, JP, 4- 166709, A, etc. 
[0003] 
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EFFECT OF THE INVENTION 

[Effect of the Device] 

Although vertical illumination is obtained for the slanting lighting from the include angle which 
changes with the 1st emitter and 2nd emitters with the 3rd emitter and a half mirror about this 
design, respectively, it is the sake of a half mirror. Since it considers as the arrangement the slanting 
arrangement which takes thickness was stopped about the 2nd illuminant put on the location which is 
spatially hard-pressed, and it turned [ arrangement ] to the base core, the light is reflected in respect 
of a mirror and it was made to hit against a subject of examination, it was able to consider as the 
compact configuration which saved thickness as a whole. 
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[Problem(s) to be Solved by the Device] 

From the relation of a focal distance, a large distance of a checking camera and a subject of 
examination may be unable to be taken. In spite of such spatial constraint, it is going to offer the 
equipment which can illuminate a subject of examination in the various modes. 
[0004] 
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[Means for Solving the Problem] 

About this design, the flat base which has opening in the center is equipped with two kinds of 
emitters. The 1 is two or more 1st emitters arranged at the periphery section of the base, and the 
optical axis points to a subject of examination. The 2 is two or more 2nd illuminants arranged inside 
the 1st illuminant, and the optical axis points to a base core. The light from this 2nd emitter is 
changed in the direction of a subject of examination by the mirror side of the outside of opening. A 
half mirror is placed between opening and a checking camera, and the light of the 3rd emitter is 
irradiated at this half mirror. 
[0005] 
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OPERATION 



[Function] 

The light from the 1st and 2nd emitter hits a subject of examination from a respectively different 
include angle. It is reflected by the half mirror and the light from the 3rd emitter hits [ of a checking 
camera ] a subject of examination from an optical axis. The light reflected by the subject of 
examination goes into a checking camera through a half mirror. 
[0006] 
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EXAMPLE 
[Example] 

One example is explained based on drawing. 1 is the subject of examination supported horizontally, 
and assumes the electronic-circuitry substrate here. 2 is a checking camera arranged on a subject of 
examination. 

A lighting system 10 is fixed to the lens cylinder 3 of the checking camera 2. 
[0007] 

A lighting system 10 is equipped with the block 1 1 which receives the lens cylinder 3 and is fixed, 
and the base 12 connected with the block 1 1 . The base 12 is carrying out the flat disk configuration, 
and has in the center the circular opening 13 which opens the visual field of the checking camera 2. 
[0008] 

In the periphery section of **-SU 12, two or more 1st emitter 14 which consists of light emitting 
diode is arranged annularly. Each optical axis of the 1st emitter 14 points to the part included in the 
inspection visual field of a subject of examination L Inside the 1st emitter 14, two or more 2nd 
emitters 15 which consist of light emitting diode are arranged annularly. The optical axis of the 2nd 
illuminant 15 points to the core of the base 12 instead of a subject of examination 1. The mirror side 
16 which is annular and inclined is established in the outside of opening 13, and this mirror side 16 
changes the light from the 2nd emitter 15 in the direction of a subject of examination 1. 
[0009] 

Between opening 13 and the checking camera 2, a half mirror 17 is arranged at the include angle of 
45 degrees. The image of a subject of examination 1 will be incorporated by the checking camera 2 
through a half mirror 17. The mirror arranged at the include angle of 45 degrees as face to face [ 18 ] 
as a half mirror 17 and 19 are the 3rd emitter arranged on a mirror 18. The 3rd emitter 19 consists of 
high brightness type light emitting diode. 
[0010] 

The 1st, 2nd, and 3rd emitter 14, 15, and 19 mixes together and uses the light emitting diode of 

various kinds of colors if needed. 20 is the control unit of a lighting system 10. 

[0011] 

Actuation of the above-mentioned equipment is as follows. If the light is switched on to the 1st 
emitter 14, the light from there will illuminate a subject of examination 1 from across. If the light is 
switched on to the 2nd emitter 1 5, it will be reflected in respect of [ 16 ] a mirror, and the light from 
there will illuminate a subject of examination 1 from the include angle more near a perpendicular. If 
the light is switched on to the 3rd emitter 19, it will be reflected by the mirror 18 and the half mirror 
17, and the light from there will serve as epi -illumination which illuminates a subject of examination 
1 right above, i.e., from [ of the checking camera 2 ] an optical axis. A control unit 20 is 
independent, combines three kinds of emitters [ two kinds of ] at a time, or three-kind coincidence is 
made to turn it on. That is, seven kinds of lighting modes are possible in all. The program defined 
beforehand performs selection in lighting mode. It is possible to feed back an image recognition 
result and to also make the optimal mode choose immediately. 
[0012] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

j'Drawing 1] It is the sectional view of a lighting system. 

IX?xaMilg„2J It is the bottom view of the lighting system fractured partially showing arrangement of 
an emitter. 

[Description of Notations] 

1 Subject of Examination 

2 Checking Camera 
10 Lighting System 

12 Base 

13 Opening 

14 1st Emitter 

15 2nd Emitter 

16 Mirror Side 

17 Half Mirror 
19 3rd Emitter 
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